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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image processing system which graduates to the image data which consists of two 
or more pixels and contains at least one color component The image processing system characterized 
by having a smoothing means to graduate alternatively, to at least one color component of this view 
pixel according to correlation with the view pixel which shows the pixel to which its attention is paid 
among two or more pixels which constitute image data, and the pixel located around this view pixel. 
[Claim 2] It is the image processing system characterized by graduating using the color information 
on at least one color component which the pixel by which said smoothing means adjoins said view 
pixel and this view pixel in an image processing system according to claim 1 has. 
[Claim 3] In the image processing system which graduates to the image data which consists of two 
or more pixels and contains at least one color component A similarity calculation means to compute 
the similarity of the pixel to which its attention is paid among two or more pixels which constitute 
image data, and the pixel located around this pixel, A classification means to classify each which is 
the pixel by which similarity was computed for any of two or more groups from whom the 
description of this similarity differs being according to said similarity calculation means, The image 
processing system characterized by having a smoothing means to graduate to the color information 
on at least one color component of the pixel chosen from the pixel classified into the specific group 
among said two or more groups, and the pixel located near this pixel. 

[Claim 4] It is the image processing system characterized by graduating using the color information 
on at least one color component which the pixel which adjoins the pixel and this pixel from which 
said smoothing means is set as the object of smoothing in an image processing system according to 
claim* 3 has. 

[Claim 5] In the image processing system which graduates to the image data which consists of two 
or more pixels and contains at least one color component A interpolation means to interpolate the 
color information on the color component which the pixel arranged the predetermined period among 
two or more pixels which constitute image data lacks, A similarity calculation means to compute the 
similarity to at least two different directions for every pixel set as the object of interpolation with 
said interpolation means, A classification means to classify each which is the pixel by which 
similarity was computed for any of two or more groups from whom the description of this similarity 
differs being according to said similarity calculation means, The image processing system 
characterized by having a smoothing means to graduate to the color information on the color 
component which the pixel chosen from the pixel which adjoins the pixel classified into the specific 
group among said two or more groups has. 

[Claim 6] It is the image processing system characterized by graduating using the color information 
on the color component which the pixel which adjoins the pixel and this pixel from which said 
smoothing means is set as the object of smoothing in an image processing system according to claim 
5 has. 

[Claim 7] It is the image processing system characterized by graduating in parallel to interpolation 
according [ on an image processing system according to claim 5 or 6 and / said smoothing means ] to 
said interpolation means. 

[Claim 8] It is the image processing system with which it is characterized by said smoothing means 
graduating to the color information on a color component with said spatial highest arrangement 
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consistency of the pixel which adjoins the pixel classified into said specific group by making said 
interpolation means into the object of interpolation of the pixel which lacks a color component with 
the spatial highest arrangement consistency in an image processing system given in any 1 term of 
claim 5 thru/or claim 7. 

[Claim 9] In an image processing system given in any 1 term of claim 3, claim 4, claim 5, and claim 
6 said smoothing means It graduates to the color information on the color component which the pixel 
which adjoins the pixel classified into said specific group according to said classification means has. 
The image processing system characterized by restoring the color information on the color 
component which the pixel which performed smoothing among the pixels which adjoin the pixel 
which was not classified into this specific group according to this classification means has to the 
original condition. 

[Claim 10] In an image processing system according to claim 9 said smoothing means When the 
pixel which made sequential selection of the pixel set as the object of a classification with said 
classification means, and was chosen at the time of arbitration is classified into said specific group, It 
graduates to the color information on the color component which the pixel which adjoins this pixel 
and also adjoins this pixel that is not chosen at the time has. The image processing system 
characterized by restoring the color information on the color component which the pixel which 
already graduated among the pixels which adjoin this pixel has to the original condition when this 
pixel chosen at the time is not classified into this specific group. 

[Claim 1 1] It is the image processing system characterized by graduating to the color information on 
the color component which the pixel which adjoins two or more pixels from which said smoothing 
means was classified into said specific group according to said classification means in the image 
processing system given in any 1 term of claim 3, claim 4, claim 5, and claim 6 has. 
[Claim 12] It is the image processing system characterized by making into said specific group the 
group who shows the description from which the similarity by which said smoothing means was 
computed to at least two different directions in the image processing system given in any 1 term of 
claim 3 thru/or claim 1 1 with said similarity calculation means becomes comparable. 
[Claim 13] It is the image processing system characterized by judging that the similarity to two 
different directions is comparable even if this ** cannot be found when the difference in the 
similarity by which said smoothing means was computed to at least two different directions in the 
image processing system according to claim 12 with said similarity calculation means is smaller than 
a predetermined threshold. 

[Claim 14] In the record medium which recorded the image-processing program for realizing 
smoothing to the image data which consists of two or more pixels and contains at least one color 
component by computer The view pixel which shows the pixel to which its attention is paid among 
two or more pixels which constitute image data, The record medium which recorded the image- 
processing program characterized by realizing the smoothing procedure of graduating alternatively, 
by computer to at least one color component of this view pixel according to correlation with the 
pixel located around this view pixel. 

[Claim 15] In the record medium which recorded the image-processing program for realizing 
smoothing to the image data which consists of two or more pixels and contains at least one color 
component by computer The similarity calculation procedure which computes the similarity of the 
pixel to which its attention is paid among two or more pixels which constitute image data, and the 
pixel located around this pixel, The classification procedure which classifies each which is the pixel 
by which similarity was computed for any of two or more groups from whom the description of this 
similarity differs being according to said similarity calculation procedure, The pixel classified into 
the specific group among said two or more groups, The record medium which recorded the image- 
processing program characterized by realizing the smoothing procedure of graduating to the color 
information on at least one color component of the pixel chosen from the pixel located near this 
pixel, by computer. 

[Claim 16] In the record medium which recorded the image-processing program for realizing 
smoothing to the image data which consists of two or more pixels and contains at least one color 
component by computer The interpolation procedure of interpolating the color information on the 
color component which the pixel arranged the predetermined period among two or more pixels 
which constitute image data lacks, The similarity calculation procedure which computes the 
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similarity to at least two different directions for every pixel set as the object of interpolation in said 
interpolation procedure, The classification procedure which classifies each which is the pixel by 
which similarity was computed for any of two or more groups from whom the description of this 
similarity differs being according to said similarity calculation procedure, The record medium which 
recorded the image-processing program characterized by realizing the smoothing procedure of 
graduating to the color information on the color component which the pixel chosen from the pixel 
which adjoins the pixel classified into the specific group among said two or more groups has, by 
computer. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which recorded the image- 
processing program for realizing the image processing system which graduates to image data, and 
this smoothing by computer. 
[0002] 

[Description of the Prior Art] There are some to which the color filter of two or more colors 
generates color picture data with the image sensor arranged at the position in an electronic camera. 
In such an electronic camera, since only the color information on one color component is outputted 
from each pixel of an image sensor, in order to acquire the color information on all color components 
per pixel, interpolation processing is performed. 

[0003] The spatial similarity of the pixel for interpolation set as the object of interpolation 
processing as such interpolation processing and the circumference pixel located around the pixel for 
interpolation is judged, and the approach of computing a interpolation value using the color 
information outputted from the circumference pixel located in the direction where similarity is strong 
is considered from the former. It is common to compute a interpolation value to homogeneity to the 
direction of plurality [ pixel / for interpolation ], by such approach, using the color information on a 
circumference pixel, when similarity is strong. 

[0004] For example, the value of color information changes periodically at spacing equivalent to the 
1 -pixel pitch of an image sensor like drawing 10 (1), and when each pixel performs interpolation 
processing in two or more directions to the image data which shows comparable similarity, green 
interpolation value G'r [i, j] to the pixel which has the color information on R (red) located in a 
coordinate [i, j] will be computed as follows. 
[0005] 

G'r[i, j] = (i-1, G[i, j-l]+G[i, j+l]+G[j]+G [i+1, j])/4 + 4andR[i, j]-R[i, j-2]-R[i, j+2]-R[i-2, j]-R [i+2, 
j] / 8 = 4+ [ 200+200+100+100/] (4-150-150-150-150-150)/8 Like =150, when the green 
interpolation value of other pixels is computed, the color information on the green component 
obtained after interpolation processing will show the check pattern which changes periodically at 
spacing equivalent to the 1 -pixel pitch of an image sensor like drawing 10 (2). 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, color picture data as shown in drawing 10 
(1) are generated not only when the photographic subject image of the check pattern of high density 
is picturized, but when the photographic subject of the stripe pattern of the lengthwise direction of 
spacing or a lateral stripe pattern equivalent to a 1 -pixel pitch is picturized. Moreover, even if it is 
the case where a photographic subject without change of a color is picturized, it is known that the 
color picture data of the check pattern of high density will be generated by the wavelength 
dependency of the depth in which the gain difference of odd lines and even lines and light of an 
image sensor permeate the interior of an image sensor. 

[0007] That is, the subject-copy image of color picture data as shown in drawing 10 (1) is not 
necessarily the check pattern of high density. A periodic change of the color information on a green 
component as shown in drawing 10 (2) appears as a noise in the image after interpolation processing, 
and a possibility of reducing image quality remarkably has it. Furthermore, when compressing the 
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image containing such a noise (JPEG etc.) and saving it, compression efficiency also gets worse. 
[0008] Therefore, in the electronic camera, in order to remove the check pattern of high density from 
color picture data, the measures which graduate are taken. However, since smoothing currently 
performed from the former had graduated the whole color picture data uniformly, the structure of a 
part where a color and brightness changed finely failed, and it had a possibility that the resolution of 
image original might fall. In addition, the fall of such resolution has a possibility of generating even 
if it is the image data of not only color picture data but monochrome. 

[0009] Moreover, in order to smooth the flat part of the color picture data which interpolation 
processing completed, the technique of graduating to the pixel belonging to a flat part is indicated by 
the U.S. Pat. No. 5,596,367 specification. However, with such a technique, the check pattern of the 
high density mentioned above is unremovable, and the isolated luminescent spot cannot be removed. 
Therefore, the deterioration of image quality or the aggravation of compression efficiency which 
were mentioned above cannot fully be controlled. 

[0010] Furthermore, since smoothing is performed not only using the pixel located in the partial field 
to which the pixel set as the object of smoothing belongs but using the color information on a pixel 
that it is located around it, the structure of a partial field may fail in the technique currently indicated 
by the U.S. Pat. No. 5,596,367 specification. Moreover, with the technique currently indicated by the 
U.S. Pat. No. 5,596,367 specification, unless it is after interpolation processing is completed, it 
cannot graduate and interpolation processing and smoothing cannot be performed to juxtaposition. 
Therefore, great time amount is taken [ after starting interpolation processing ] to complete 
smoothing. 

[001 1] Furthermore, it is necessary to continue holding the value (classifiers) which shows the 
classification result of the description for every pixel until interpolation processing and smoothing 
are completed, and with the technique currently indicated by the U.S. Pat. No. 5,596,367 
specification, memory will be occupied seriously. Then, claim 1 thru/or invention according to claim 
1 3 aim at offering the image processing system which can graduate, leaving the structure of image 
original. Especially claim 7 aims at offering the image processing system which can perform 
smoothing accompanied by interpolation promptly. 

[0012] Moreover, claim 14 thru/or invention according to claim 16 aim at offering the record 
medium which recorded the image-processing program which can graduate, leaving the structure of 
image original. 
[0013] 

[Means for Solving the Problem] In the image processing system which graduates to the image data 
which an image processing system according to claim 1 consists of two or more pixels, and contains 
at least one color component It is characterized by having a smoothing means to graduate 
alternatively, to at least one color component of this view pixel according to correlation with the 
view pixel which shows the pixel to which its attention is paid among two or more pixels which 
constitute image data, and the pixel located around this view pixel. 

[0014] In addition, there is the approach of transposing as smoothing the color information on the 
pixel set as the object of smoothing to the value which carried out load addition of the color 
information on the color component of the pixel in a partial field (pixel located around the pixel set 
as the object of smoothing and this pixel) etc. An image processing system according to claim 2 is 
characterized by the pixel by which said smoothing means adjoins said view pixel and this view 
pixel graduating using the color information on at least one color component which it has in an 
image processing system according to claim 1 . 

[0015] In the image processing system which graduates to the image data which an image processing 
system according to claim 3 consists of two or more pixels, and contains at least one color 
component A similarity calculation means to compute the similarity of the pixel to which its 
attention is paid among two or more pixels which constitute image data, and the pixel located around 
this pixel, A classification means to classify each which is the pixel by which similarity was 
computed for any of two or more groups from whom the description of this similarity differs being 
according to said similarity calculation means, It is characterized by having a smoothing means to 
graduate to the color information on at least one color component of the pixel chosen from the pixel 
classified into the specific group among said two or more groups, and the pixel located near this 
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pixel. 

[0016] An image processing system according to claim 4 is characterized by the pixel which adjoins 
the pixel and this pixel from which said smoothing means is set as the object of smoothing 
graduating using the color information on at least one color component which it has in an image 
processing system according to claim 3. 

[0017] In the image processing system which graduates to the image data which an image processing 
system according to claim 5 consists of two or more pixels, and contains at least one color 
component A interpolation means to interpolate the color information on the color component which 
the pixel arranged the predetermined period among two or more pixels which constitute image data 
lacks, A similarity calculation means to compute the similarity to at least two different directions for 
every pixel set as the object of interpolation with said interpolation means, A classification means to 
classify each which is the pixel by which similarity was computed for any of two or more groups 
from whom the description of this similarity differs being according to said similarity calculation 
means, It is characterized by having a smoothing means to graduate to the color information on the 
color component which the pixel chosen from the pixel which adjoins the pixel classified into the 
specific group among said two or more groups has. 

[0018] In addition, with a interpolation means, a similarity calculation means is in the condition 
which interpolation completed, may compute similarity, is in the condition before interpolation is 
completed, and may compute similarity. Moreover, with a interpolation means, when using 
similarity on the occasion of interpolation, the similarity computed with a similarity calculation 
means may be used, and similarity may be computed separately. An image processing system 
according to claim 6 is characterized by the pixel which adjoins the pixel and this pixel from which 
said smoothing means is set as the object of smoothing graduating using the color information on the 
color component which it has in an image processing system according to claim 5. 
[0019] It is characterized by graduating in parallel to interpolation according [ on an image 
processing system according to claim 5 or 6 and / said smoothing means ] to said interpolation 
means in an image processing system according to claim 7. An image processing system according 
to claim 8 is made into the object of interpolation of the pixel which lacks a color component with 
the highest arrangement consistency with said spatial interpolation means in an image processing 
system given in any 1 term of claim 5 thru/or claim 7, and said smoothing means is characterized by 
graduating to the color information on a color component with said spatial highest arrangement 
consistency of the pixel which adjoins the pixel classified into said specific group. 
[0020] An image processing system according to claim 9 is set to an image processing system given 
in any 1 term of claim 3, claim 4, claim 5, and claim 6. Said smoothing means It graduates to the 
color information on the color component which the pixel which adjoins the pixel classified into said 
specific group according to said classification means has. It is characterized by restoring the color 
information on the color component which the pixel which performed smoothing among the pixels 
which adjoin the pixel which was not classified into this specific group according to this 
classification means has to the original condition. 

[0021] An image processing system according to claim 10 is set to an image processing system 
according to claim 9. Said smoothing means When the pixel which made sequential selection of the 
pixel set as the object of a classification with said classification means, and was chosen at the time of 
arbitration is classified into said specific group, It graduates to the color information on the color 
component which the pixel which adjoins this pixel and also adjoins this pixel that is not chosen at 
the time has. When this pixel chosen at the time is not classified into this specific group, it is 
characterized by restoring the color information on the color component which the pixel which 
already graduated among the pixels which adjoin this pixel has to the original condition. 
[0022] An image processing system according to claim 1 1 is characterized by the pixel which 
adjoins two or more pixels from which said smoothing means was classified into said specific group 
according to said classification means graduating to the color information on the color component 
which it has in an image processing system given in any 1 term of claim 3, claim 4, claim 5, and 
claim 6. An image processing system according to claim 12 is characterized by said smoothing 
means making the group who shows the description from which the similarity computed to at least 
two different directions with said similarity calculation means becomes comparable said specific 
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group in an image processing system given in any 1 term of claim 3 thru/or claim 1 1 . 
[0023] In an image processing system according to claim 12, when said smoothing means has the 
difference in the similarity computed to at least two different directions with said similarity 
calculation means smaller than a predetermined threshold, even if an image processing system 
according to claim 13 does not have this **, it is characterized by judging that the similarity to two 
different directions is comparable. The record medium which recorded the image-processing 
program according to claim 14 In the record medium which recorded the image-processing program 
for realizing smoothing to the image data which consists of two or more pixels and contains at least 
one color component by computer It is characterized by realizing the smoothing procedure of 
graduating alternatively, by computer to at least one color component of this view pixel according to 
correlation with the view pixel which shows the pixel to which its attention is paid among two or 
more pixels which constitute image data, and the pixel located around this view pixel. 
[0024] The record medium which recorded the image-processing program according to claim 1 5 In 
the record medium which recorded the image-processing program for realizing smoothing to the 
image data which consists of two or more pixels and contains at least one color component by 
computer The similarity calculation procedure which computes the similarity of the pixel to which 
its attention is paid among two or more pixels which constitute image data, and the pixel located 
around this pixel, The classification procedure which classifies each which is the pixel by which 
similarity was computed for any of two or more groups from whom the description of this similarity 
differs being according to said similarity calculation procedure, The pixel classified into the specific 
group among said two or more groups, The record medium which recorded the image-processing 
program characterized by realizing the smoothing procedure of graduating to the color information 
on at least one color component of the pixel chosen from the pixel located near this pixel, by 
computer. 

[0025] The record medium which recorded the image-processing program according to claim 16 In 
the record medium which recorded the image-processing program for realizing smoothing to the 
image data which consists of two or more pixels and contains at least one color component by 
computer The interpolation procedure of interpolating the color information on the color component 
which the pixel arranged the predetermined period among two or more pixels which constitute image 
data lacks, The similarity calculation procedure which computes the similarity to at least two 
different directions for every pixel set as the object of interpolation in said interpolation procedure, 
The classification procedure which classifies each which is the pixel by which similarity was 
computed for any of two or more groups from whom the description of this similarity differs being 
according to said similarity calculation procedure, It is characterized by realizing the smoothing 
procedure of graduating to the color information on the color component which the pixel chosen 
from the pixel which adjoins the pixel classified into the specific group among said two or more 
groups has, by computer. 
[0026] 

[Embodiment of the Invention] Hereafter, based on a drawing, a detail is explained about the 
operation gestalt of this invention. However, the 1st operation gestalt thru/or the 3rd operation gestalt 
explain using the electronic camera equipped with the function of the image processing which the 
image processing system of this invention performs. Drawing 1 is the functional block diagram of 
the electronic camera corresponding to the 1 st operation gestalt thru/or the 3rd operation gestalt. 
[0027] In drawing 1 , while the electronic camera 1 is equipped with the A/D-conversion section 10, 
the image-processing section (for example, 1 chip microprocessor only for image processings) 1 1 , a 
control section 12, memory 13, compression/expanding section 14, and the display image generation 
section 15 The interface section 17 for memory cards, and the predetermined cable and radio- 
transmission way which take an interface with a memory card (removable card-like memory) 1 6 are 
minded. It has the external-interface section 19 which takes an interface with the external device of 
PC(personal computer) 1 8 grade, and these are mutually connected through a bus. 
[0028] Moreover, the electronic camera 1 is equipped with the photography optical system 20, an 
image sensor 21, the analog signal processing section 22, and the timing control section 23. An 
optical image carries out image formation to an image sensor 21 through the photography optical 
system 20. The output of an image sensor 21 It connects with the analog signal processing section 
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22. The output of the analog signal processing section 22 It connects with the A/D-conversion 
section 10, the output of a control section 12 is connected to the timing control section 23, and the 
output of the timing control section 23 is connected to an image sensor 21, the analog signal 
processing section 22, the A/D-conversion section 10, and the image-processing section 11. 
[0029] Furthermore, the electronic camera 1 is equipped with the control unit 24 and monitor 25 
equivalent to a release carbon button, the selection carbon button for a mode switch, etc., the output 
of a control unit 24 is connected to a control section 12, and the output of the display image 
generation section 15 is connected to a monitor 25. In addition, the display 26 and the printer 27 
grade shall be connected to PC 18, and the application program recorded on CD-ROM28 shall be 
installed beforehand. Moreover, PC 18 is equipped with the external-interface section (illustration 
abbreviation) which takes an interface with the external device of electronic camera 1 grade through 
the interface section for memory cards (illustration abbreviation), the predetermined cable, and 
radio-transmission way which take the interface with a memory card 16 other than non-illustrated 
CPU, memory, and a hard disk. 

[0030] In the electronic camera 1 of a configuration like drawing 1 , if photography mode is chosen 
by the operator and a release carbon button is pushed through a control unit 24, a control section 12 
will perform timing control to an image sensor 21, the analog signal processing section 22, and the 
A/D-conversion section 10 through the timing control section 23. An image sensor 21 generates the 
picture signal corresponding to an optical image, and signal processing predetermined in the analog 
signal processing section 22 is performed, and the picture signal is digitized in the A/D-conversion 
section 10, and is supplied to the image-processing section 11 as image data. The image-processing 
section 1 1 performs the interpolation processing and data smoothing which are mentioned later to 
image data, and also performs the image processing of gamma amendment or profile emphasis. If 
needed, compression processing predetermined in compression/expanding section 14 is performed, 
and the image data which the image processing completed is recorded on a memory card 16 through 
the interface section 17 for memory cards. 

[0031] In addition, the image data which the image processing completed may be recorded on a 
memory card 16, without performing compression processing, or may be changed into the color 
coordinate system adopted by the display 26 and printer 27 by the side of PC 18, and may be supplied 
to PC 18 through the external-interface section 19. Moreover, if a playback mode is chosen by the 
operator through a control unit 24, it will be read through the interface section 17 for memory cards, 
expanding processing will be performed in compression/expanding section 12, and the image data 
currently recorded on the memory card 16 will be displayed on a monitor 25 through the display 
image creation section 15. 

[0032] In addition, the image data to which expanding processing was performed may not be 
displayed on a monitor 25, but may be changed into the color coordinate system adopted by the 
display 26 and printer 27 by the side of PC 18, and may be supplied to PC 18 through the external- 
interface section 19. 

[0033] Drawing 2 is drawing showing the array of the color component of the image data in the 1st 
operation gestalt and the 2nd operation gestalt. In addition, drawing 2 shows the class of color 
component using R, G, and B, and shows the location which is the pixel in which each color 
component exists using the value of a coordinate [X, Y]. If the coordinate of the pixel for 
interpolation set as the object of interpolation processing is set to [i, j], drawing 2 will show the array 
of the pixel of 7x7 centering on the pixel for interpolation. Moreover, an array when drawing 2 (1) 
makes the pixel in which a red component exists the pixel for interpolation is shown, and drawing 2 
(2) shows the array at the time of making into the pixel for interpolation the pixel in which a blue 
component exists. 

[0034] In the 1st operation gestalt and the 2nd operation gestalt by the way, the image-processing 
section 1 1 Interpolation processing with which the green interpolation value to the pixel which lacks 
a green component is compensated ("G interpolation processing" is called hereafter.) While carrying 
out, data smoothing of the circumference pixel located around being the pixel which lacks a green 
component is performed, and interpolation processing by which the pixel which lacks a red 
component and a blue component is compensated with a red interpolation value or a blue 
interpolation value is performed after that. However, since interpolation processing with which a 
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blue interpolation value and a red interpolation value are compensated can be performed as usual, 
explanation is omitted. 

[0035] moreover, with the 1st operation gestalt and the 2nd operation gestalt In order to simplify 
explanation, while setting the coordinate of the pixel for interpolation in G interpolation processing 
to [i, j] Since a green interpolation value is computable regardless of the class (red or blue) of color 
component of the pixel for interpolation, R and B of drawing 2 are transposed to Z, Z [i, j] expresses 
the color information on the pixel for interpolation, and it expresses similarly about the color 
information on other pixels. 

[0036] Furthermore, with the 1st operation gestalt thru/or the 3rd operation gestalt, although the 
result of G interpolation processing or data smoothing is set as G 1 [X, Y], about the thing 
corresponding to the pixel in which the color component of a green component exists among G 1 [X, 
Y], color component [ of a green component ] G [X, Y] shall be set up as initial value. 
« — 1st operation gestalt» — although drawing 3 is the operation flow chart of the image- 
processing section 11 in the 1 st operation gestalt, it shows actuation of G interpolation processing 
and data smoothing among actuation of the image-processing section 1 1 . 
[0037] Hereafter, although actuation of the 1st operation gestalt is explained, with reference to 
drawing 3 , actuation of G interpolation processing by the image-processing section 1 1 and data 
smoothing is explained, and explanation of other actuation is omitted here. In addition, the 1st 
operation gestalt corresponds to claim 1, claim 2, claim 5 or claim 10, claim 12, and claim 13. First, 
the image-processing section 1 1 computes the similarity of a lengthwise direction and a longitudinal 
direction to all the pixels that lack a green component, and it computes the similarity of the direction 
of slant while it sets up the index HV which shows the similarity ("similarity in every direction" is 
called hereafter.) of a lengthwise direction and a longitudinal direction, and it sets up the index DN 
which shows the similarity ("slanting similarity" is called hereafter.) of the direction of slant 
( drawing 3 SI). 

[0038] However, to the pixel which sets -1 as Index HV [i, j] to a pixel with lateral similarity set [ as 
opposed to / at the operation gestalt of ** a 1st / a pixel with the similarity of a lengthwise direction 
stronger than a longitudinal direction ] 1 as Index HV [i, j], and stronger than a lengthwise direction, 
and distinction does not attach to similarity between in every direction, 0 shall be set as Index HV. 
Moreover, to a pixel with the strong similarity of the direction of 45 slant, 1 is set as Index DN [i, j] 
rather than the direction of 135 slant. Rather than the direction of 45 slant, to a pixel with the strong 
similarity of the direction of 135 slant, -1 shall be set as Index DN [i, j], and 0 shall be set as Index 
DN [i, j] to the pixel which distinction does not attach to similarity between the directions of slant. 
[0039] For example, to all the pixels that lack a green component, the processing which sets up 
Index HV and Index DN carries out a sequential setup of the coordinate which is the pixel to which 
[i, j] lack a green component, and can be realized by repeating the processing shown below and 
performing it. First, the image-processing section 1 1 computes two or more kinds of similarity 
components to the lengthwise direction and longitudinal direction which are defined by the 
following formulas 10 - the formula 21. 
[0040] 

similarity component [ of a lengthwise direction ] between GG(s): Cvl[i, j] =|G[i, j-l]-G[i, j+1] 
| ... formula 10 lateral similarity component between GG(s): -- i+1 and i-1 and Chl[i, j] =|G[j]-G|j] 
j ... formula 1 1 Similarity component between BB(RR(s)) of a lengthwise direction: Cv2 [i, j] = 
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+aiO[i+l,.i-l]+ChO[i+l ( .i+l])/8 --&2 6 

«f£2» 

cv[i t .i]=(4*cv0[i 1 .i] 

+2 * (CvO [ i -1 , i -1] 4CvO [ i +1 , i -1] 4CvO [ i -1 , i +1] 4CvO [ i +1 , j +1]) 
4<:\^[i,.i-2]4^N^[i J .i4-2]+Cv0[i-2 t j]4^vO[i4-2 p .i])/16 ---S2 7 

Ch[i,.i]=(4-ch0[i 1 .i] 

+2- (Oi0[i-l I .i-l]4Ch0[i 4-1,1-1] 4Qi0[i-l p .i4a]4Oi0[i+l f .i+l]) 

4aio[i l i-2]4Cho[i I .i+2]+cho[i-2 I .i]40io[i+2,i])/i6 8 



CCT\ (SftlJ fc£. H4 ( 1 ) K:5STJ;5<Cl,T» 

(ommmn^n^ct^m^L, 0^2 >«, H4 

[0 04 7] ^(D/cfe. «*rtt<oa«Kcv[i .1]*f «fcCF 
^coififg tc (i^T £ H3R i it *> -5 fef» ffl«DSifttt*s5 
fa(DSfl*JgCv[i ,.i]*5j:^a*|Sj<DS(HKch[i I .i]tt, £ 

[0 04 8] a*5. K^rrfii<Dffl<HScv[i ( .i]*5<ttf«l^r so 



|Cv[i I .1]-Ch[i,.1]|>Tl Cv[i,i]<Ch[i,.i] 

*fi£orlB«Hv[i^]Cci £i^u 

|Cv[i,.i]-Ch[i l .i]|>Tl Cv[i,.i]>Ch[i f .i] 

wsLr}g«HV[i,.i]«:- 1 zmmL. 

[Cv[i,.i]-Ch[i 1 .i]|^Tl 

5cL/rfi«H/[i f .i]«co*»srs. ccr, K«roTc 



(9) Wm 2002-152762 

15 16 

jW^r*£C<fc«:tBi!aU ^Fffiffl^fcJiMfflSjS^fc ^<^T5C<t«:ct^-c, -/^X©^>H«tc*fL, 

Stt-T * . Q9&$a USB 1 1 tt, I^TCD^ 29-S36^cJ:o T^IS 

[0 04 9 ] BOffinf*. **|Sl©Hffiia[cv[i ,13 3ft*SW>45SWlfij;fo JctfSfeis^&flKttTSfflS 

i«^|Sl<0!l!WHSch[i ,.i]i©Ig^ai!>r*sa^ «S©fflfla^»*fraiT&. 
y ^XOKWc *<DJB«ffc6J*^igR«SSti* [0 05 0 ] 

C45_j.[i ,il=CIGCi ,1-l]-G[i-i f 1] l + |C[i+i,.1]-C[i ,1+1] |)/2 - * -3£2 9 

ci35_i[i ,i]=( |C[i ,1-i]-G[i+i,1] | + |G[i-i,.i]-C[i ,1+1] |)/2 -'^30 
»a645«*rfilOBBCRR)IBa«S«aE» : 
C45_2[i t i] = |2[i+l,.i-l]-Z[i-l,i+l]| **-S3 1 
»«&135BE^raJ©BB(RR)lfflaffilSSE* : 
Cl35_2[i,1]=|Z[i-l I .i-l]-2[i+l l .i+l]| -**S;3 2 
»A45tt*«I©RRCBB)na«*«S» : 

C45_3[i ,.i]=<IZ[i+2 I .i-2]-Z[i ,1] | + jZ[i-2,1+2]-Z[i ,1] |)/2 * * -«3 3 
»fi&i35K&|fiIC0RR(BB)lffl3HfHfiB5» : 

Ci35_3[i ,11=CI2:i-2,i-23-Zti ,i] 1 + |Z[i +2 ,.1+2]-2[i ,1] |)/2 ■•■S34 
»8&45S*fll©BRCRB)IHa«flMfe» : 

C45_4[i ) 1]=(|Z[i+l t .i-l]-Z[i,.i]| + |Z[i-l,.i+l]-Z[i ( .i]D/2 5 
»iSi)135K*filOBRCRB)Ba(HSS6* : 

C135_4[i ,i]=CIZ[i-l,1-l]-Z[i | + |Z[i+l,1+l]-Z[i ,j] |)/2 -a3 6 
»CfC, lIi#£*®Sgl 1«. «T©S3 7*$<fctf5S;3 8<C> ^<H^»4S^O^««:fll»JII»TS. 
<fc5K. JDS«abi,b2,b3 ( b4CC«fc^T:. fflgtfIS<OK 3K [0 05 1 ] 

C45_0[i , j]=(bl*C45J.[i ,1]+b2-C45_2[i ,.j]+b3-C45_3[i ,1] 
+b4-C45_4[i ,1])/(bl+b2+b3+b4) * • -5S3 7 

OL3 5_0 [i , .1 ] = Chi- CL3 5 JL[i , .1 ] 4b2 • C13 5_2 [i , 1 ] +b3 • C135_3 [ i , 1 ] 
4b4*C135_4[i,1])/(bl4to2+b3+b4) -"S38 
&*5, SC3 7*S<fcC«I3 8{£*Sl»T, Snm^bl,b2,b 30*iM)anaJn*Oite* (C45_0[i,1L C45_0[i-l,.i-lJ. C4 
3,b4<Di:b*iU"CCi, Mx.tf, rbl:b2:b3:b4=2:l:l: 5_0[i -1,1+1], C45_0[i +1,1-1], C45_0[i +1,1+1]^:^) 

2J tttftf^Afc*!*. 4, JSIT© «#&1» <*ffi2> ©J:5tCj]n*flfl 

[0 0 5 2 ] Sfc45]^fafcJ:tf»a&l35K:fi-fSj lit, »^»^«T4(B*©i»^45K^iai©afH 

fc^^^^@^co®fy^^(D@aife^Mnmj!jn@ sc V [i ,.i]*j:c;»«>i35tt*fii©a(KKch[i ,mxm 
k, fir^L/c^^fcj:^^^cc>*-r5ffi^SQS -ra (H4 <ik (2) Km-r-t^fcaest^^a 

»6fl^^»rSiB*iJBinB*i«Cto^sai6ffi«* [0 05 3 ] 

i » 

C45[i f .1]=C4*C45_0[i ) .1]+C45_0[l-l,1-l]+C45_0[i+l l .1-l] 
+C45_0[i-l,1+l]+C45_OCi+l,1+l])/8 •••S3 9 
Cl35[i ,.1]=(4-CL35_0[i J]+Cl35J)[i-l J-l]+C135_0[i+l,1-l] 
+C135_O[i-l ( .1+l]+Cl35_0[i+l t 1+l])/8 •■•314 0 

<Wr42» 

C45[i ,.1]=(4*C45_0[i,1]+2- (C4 5.0 [i -1, . i -1] +C4 5.0 [i +1..1-1] 
+C4 5_0 [i -1 , 1 + 1] +C4 5_0 [ i +1 , .1 +1] ) +C4 5_0 [ i , 1 -2 ] 
+C45_0[i ,1+2]+C45_0[i-2 1 1]+C45_0[i+2,.i])/l6 --^4 1 
C135[i ,13=(4-C135_0[i ,1]+2- (C135_0[i -1,1-1] +C135_0[i +1,1-1] 
+C13 5_0 [i -1 , 1 +1] +C13 5_0 [ i +1 , 1 +1] ) +C13 5_0 [ i , i -2 ] 
+C135_0[i ,1+2]+Cl35_0[i-2 1 1]+C135_0[i+2,i3)/16 *3T4 2 



17 



C4 5[i f .1]fcJ: 135g75*r^(OS(KgCl3 5 [i , j ] K ** (, > 

H«aoft:ttE^iaj©a(KKcv[i ,.i]*s J:^«^rfii©a<HKc 
h[i l .i]i|3jatoS9l**/c^ 8 Sfc. IBlOWBgJBtc 
fc^t, »»45K^IfiJ<Dffl(HKC45[i ,.i]*5<fc ^4^135 
flC&l5j©J»H*ci35[i l .l]tt. fflWhSl«. SKKtta* 

[0 05 4] Diflt&39S 1 1 tt, fcUbWSl/fcJ: 9 Cc L/ 

r»*45fi*|fil©3HffiaC45[i f .1]*$«tCJf»«)135S^lfil 10 

<3MH(HKci35[i,.i]*»ai-r-&<!:. ffSOWffiT2C£-3<,> 

|C45[i,.i]-a35[i ( .i] |>T2 C45[i J] <C135[i , 

1] 

3M*9:fco»^ »ae>i35SDErfilJ:*) fc«a«>45acfrrfiJ<D 
SHKtt#»t > i WE L X *g»DN[i ,l](c 1 L , 

|C45[i ,1]-C135[i I >T2 til*r> C45[i ,i]>C135[i , 

.11 

W)&*)iLr>m£. »ab45a^lSJJ:OfeM«)i35fi*ifiicD 
a<HfiWi»t»i«SL/Tfg«DN[i l .i]CC- 1 £K5£U 20 
|C4S[i l .i]-d35[i,.i]|^T2 

i*J5ELr}gaDN[i f .i]CCO*S^r-5. CCT\ $4tf> 

* * - >r * 4 nTffitt*s*l > C <b *«*T 5. 

[0 0 5 5 ] tt*s> Wffirntt, SiraOfcHfflTliEia 
fc, >^X<Dl^«cj:^r-*©a(Htt^^<k«apJ3e 30 

jg«wi«*aiKtt*^r»gaDN<fc*«3Ersi. lift 

jEGIISiS 1 1 tt, G«IWi&a«T 5 ^*BB8©ffiS£ [i , 
.ilfCKSTi (i3S2) 0 

[005 6] ftfc. H3 S2©ffiattiyS»)iSb?T^* 
BH»©^^6*TfCS4*"CC!>HBR<3C>9%, 



(10) -#582 00 2 - 1 5 2 7 6 2 

IS 

(i3S3) o 

[0 0 5 7] SSIK^sgB i l Htl[i 

{£M-T£H^£, «»a«Htt*m-r«*HV[i I .i]©«t<S: 
«*affltt*fiK-T!g«ON[i , j]©ffi<b©Jtt*^tott«:j£ 

easel: (HV[i ,DN[i ,.i]>Cl,D :«f*5<tCl e *4a?>45S^|fiJ 

case2 :(HV[i ,DN[i ,.i])=(l,0) :JSCfi"iaJ©a<Htt3&S?t 

[0 0 5 8] case3:(HV[i ,i] ,DN[i ,.i])=(l,-l) :SS*5cfc 

case4:(HV[i ,0N[i ,.iD=(0,l) :«4i£)45K^riPl©fflflatt 

case5:CHV[i,.i],DN[i,j])=(0 f 0):^rcr)^^iKti^ 

case6:(HV[i,i] ,DN[i ,1])=C0,-1) :&ltoi35BttfaQffl{£l 
[0 0 5 9] case7:(HV[i J] ,DN[1 ,j] )=(-!, 1) <fc 
case8:(HV[i ,CN[i ,.i])=(-l,0) :«*|Sj<D8«H143&SSi 
case9:(HV[i J] ,CN[i J])=(-l,-l) :^fccfcc>'£4#>135E 

n^iisn i«, fji£Lfc^<£j£GT t fit 

[ 0 0 6 0 ] easel© <fc*\ C [i ,.i]=Gv45[i 

case2CD££\ C" [i ,.i]=Cv[i 

case3£><b£\ G' [i ,1]=Gvl35[i t .j] 

case4£><t *. C [1 ,.i]=(Gv45[1 ,.i]+Ch45[i ,.i])/2 

case5(D<b £\ C [i ,.i]=(Gv[i , .i]+Ch[i , j])/2 

case6<£> <*: ^ . G* [i , i] =(Gvl35 [i , i] +Ghl35 [i , i ] )/2 

case7CD<h^. C [i ,.i]=Ch45[i 

case8CD<h^ t G' [i ,.1]=<3i[i 

case9CD<h#, C [i ,.i]=Oil35[i , j] 



Gv[i ,.i]=(G[i ,i-l]4G[i ,.1+l])/2 

+(2-Z[i ,.i]-Z[i ,.i-2]-Z[i ,.i+2])/8 
+(2-G[i-l J .i]-G[i-l,i-2]-G[i-l l .i+2] 
+2*G[i+l,.i]-G[i+l,.i-2]-G[i+l,.i+2])/lj6 *--2SC4 3 
Gv45[i ,.i]=(G[i ,.i-l]+G[i ,.i+l])/2 

+C2-Z[i I .i]-Z[i,.i-2]-2[i,.i+2])/8 
+C2-Z[i-i,.l+i]-Z[i-l I .i-l]-Z[i-i l .i+3] 
+2-Z[i+l I .i-l]-Z[i+l I .1-3]-Z[i+l l .1+l])/l6 -**S;4 4 
Gvl35[i ,.i]=(G[i ,.i-l]+C[i ,.i+l])/2 

•^C2*Z[i ,.i]-Z[i ,1-2]-Z[i ,i+2])/S 



(11) 
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+ (2-Z[i-l 1 .i-l]-Z[i-l l j-3]-Z[i-l,i + l] 
+2-Z[i+l 1 .i+l]-Z[i+l 1 .i-l3-Z[i+l f .i+3])/16 *-*j£4 5 
Ch[i JMG[i-l J]+G[i+l,1])/2 

+(2-Z[i t .i]-Z[i-2 ! .i]-Z[i+2,.i])/S 
+(2-C[i,.i-l]-C[i-2,.i-l]-C[i+2,>l] 
+2-C[i,.i+l]-G[i-2,.i+l]-G[i+2 1 .i4-l])A6 •••^46 
Gh45[i 0]=(G[i-lJ]+G[i4a,1];)/2 

+(2*Z[i J]-Z[i-2j]-Z[i+2,.i])/8 
+(2-Z[i+l,.i-l]-Z[i-l,.i-l]-Z[i+3 I .i-l] 
+2*Z[i-l I .i+l]-Z[i-3,.i+l]-Z[i+l ) .i+l])/16 **-S;4 7 
Ghl35[i 1 .i]=(G[i-l J .i]+G[i + l ) .i])/2 

+(2*Z[i J]-Z[i-2J]-Z[U2,1])/S 
+(2-Z[i-l ) .i-l]-Z[i-3 t .i-l]-Z[i+l,.i-l] 
+2*Z[i+l t .i+l]-Z[i-l t .i+l]-Z[i+3,1+l])/16 

[0 06 1 ] H5«. «©«IHtt*»Uir4IB«:fflli* 

m<&^ttfc?z&M±<n^Jtt*^?mx&z> 0 20 

&4b\ r case5 : (HV[i ,j] ,DN[i ,1])=(0,0) J 

[ 0 0 6 2 ] *cr. » 1 ©Hffls^jsrw, tTFic^-r 

<fc^^, case5tC^S$n/ctlimcDil2lB^R:^jt{b® *30 

G* [i+l,i]=(kl*G[i J ,i-l]+k2-G[i+l,.i]+k3*G[i J+l])/(kl+k2+lc3) 
G'[i t j+l]=(k4-G[i-l ) i]+k5*G[i I .i+l]+k6-G[i+l I .i])/(k4+k5+k6) 



[0 06 5 ] S5 0«C7^rai»W, ,1+1] 

[i ,1+1], [i+lJltefiMBT SiS*0«asJt^©fefllffl«: 
4 9fcJ:0'S;5 0"C«, ki~k6^ffi£^;i&C<t$CJ;o 

r, Wt0^fi5Ci^r*t^^, ki 

— k6<Dffi£ r kl=k3=k4=k6=l. k2=k5=2J tCSJEfSC <2z 

R<T5*&Mi. #dxt£, ki— kecofil^: ria=k3=k4=k 

6=1. k2=k5=6J «CRS"3"4T,tfSl» 0 
[0 06 6] <tC3T\ case5*C^Sft&tMlBR©JS 

9^5 o<oj:5i£.m&2ftzm£&i£?z>&mzte 



••5S4 8 

**r^ B sr. Htt&aaii i«. ffi»[i i .i]«cffl«r 

«Htf[i f .i]©ffli»«>aiHtt*^r}g«ON[i ,1]<D«I£ 

^co-c*S*^53Cp <M«[i,l]KffiBr*iIi3»Sc 
ase56C»3HStlfti3!PS*) fcfflJEr* (i3S4) . 
[0 06 3 ] fLt. ltt, fi«SHV[i,1] 

iJg«DN[i i .i]<b<3Dffi^«cor*S»-& 
fiUBr5B*3Wcase5«CiWBStlS»^) , 

4 Qtc^-oXW-foL. M^[i,1+l]Kl{4gT3lIii£ (IS 
IHffl*»UOfcW©T*lft«:i»»r*Bi3R) ©¥flHfc 
®fflcD*£^iUT, c , [i I .i+i]*a5 o«c<tr>-c»tHr 

5 (S3 S 5) . 
[0 064] 

;£4 9 
^5 0 

a4 9*Stso©J:9«:LraWiSnsflW«. 
[0067] fcr, ni&Miias 1 1 a, mmm^n 

*S»**r ffiG ' [i , 1-1] £ , MM [i-l , i]ic &niig 
(ffiSCi f .i]«:ttaM-5H3RO£*ifiieciBSf 

«c#r&¥»fl^CDIS**^'rfflc t [i-i f .i]<fc«:. K 

T<£>3C5 1 4dcfcO*S5 2C0cfc0^C. 7C<D»ejS;^C0&« 

WtCRf (i3S6) . 
[0 06 8] 

G'[i,j-l]=G[-i,;j-l] ---SS 1 

G'Ci-l.il^Ci-l,.]] •••5£5 2 



21 



10 



20 



[0 0 6 9 ] UfctfoT. SB 1 <0Hi6»IB"Ctt. 

r a ®^ t ramie mm-? zmmt <dt»< tie»Dig* 
[0070] lw-^t, $g i omm&mx^ 

se5CC»«StiftC»iii3RK:|»SH-sili3IS <fc/£U 01 

rscicctor, Jibuti* s#s, c<e> 

[0 0 7 2 ] -Ttob^. B7«:fcl>T % ISfteiSSSl 1 * 
CHV[i,.i],DN[i f .i])=(0,0) 
«^)3iO^S^^fl|ST5 (i8S4) . 
[0 0 7 6] ^LT. 3ktt-lfrf&K)AL^m^, ffir$m& 

G'[i+l,.i]=(kl-C[i ,.i-i]+k2-G[i+i,.i]+k3-G[i J+i])/(kl+k2+k3) 



(12) mm 2002-152762 

22 

ffl**f^ (H7 S3) <hJ±CC. Gaa«iffl©Jtmi^S 
ilSdScaseSfC^HSnfctB^tCtt (17S4(DYES 

(M) , ^<Dmmitmm?z4^<Dmm<D¥mit&m<Di& 

fflJO^L/cfil^S^-ra (H7S5) . GttHI 

^7«i, [i,n]«cG*SPJItea©S*Aiftoft:lii*<0 

se5Ct«ffl3*i&l>«£K:«: (H7 S8©NOffil> . ^ 

fiiiLr, 5c©»&J3i»©fel»«*t93E-r-5 (B7S 
9) . 

[0 07 3 ] «»2<3DSB5Bfctt> i2©» 

missis 1 icDibf^c7>9^. Gifrasaffifcj:^ 

£B 1 1 CC J; SGl*P^S4a<fc^»it«MOlW^*BiW 
«. S3RJS1, «*312. »#JB5fct»OHHOI8. Ml 

#ji 1 1 &i*L/H«3H i 3 ccatj&r*. 

[007 4] £"J\ HHRfflfflSB llttSl ©SUB^iS 

-c ^mtt*s-r«a»*SK£Ts <hs s 1 > . 

IBB^*fT5^*iH3ROffi«*[i > .1]«cSWeb (H8 
S2K ««W{Htt**r^w[i,i]<Dtti»i&a(H 

©WBfflC[i l .1]*JWJ'rS <H8S3>. 
[0 07 5 ] iSft&33R 1 1 tt. JSS[i ( .i]^(4 

Mtttt*5*-rfB*DN[i ffi«[i+2 f .i]«cflucr 

5 !Ba^»SfflHI(Htt **"T *B«HV[i +2 ,i]fcJ: »fi«H 

lHtt*7S-rig»DN[i+2,.i]©fii<Dffl<!:CC, 
(HV[i4-2 l 1],DN[i+2 t .i])=(0,0) 



30 



9 



G*[i 



^J:^T®ttiT^ (i8S5) . 

[0077] tt^t>%. m&i&m®i 
x<D&. w-mimmcDtsmtox, S4 9 xnmzti & 

(HV[i,i] 1 DN[i,.i])=(0,0) (HV[i ( .i+2] f DN[i,.i+2])=(0,0) *--^ff2 

^JSDAo^53&i«r*iJ5E-rS (^8S6) . fit, ^ 50 ^2^^^. ffirdlffl^ffWUfciiiaoT^fSHC 



★ »[i .1]fcfil«r-BIB*0«9l3R<Htt«r*rJBaHV[i 
2]tcfig-r 5iS^(D|[i«SfHtt€r^-rfi^HV[i ,i+2]fc 



(13) ^2 00 2- 1 52 76 2 

23 24 

G , Ci,j+l]=(k4*G[i-l,n]+k5-G[i J j+l]+k6-C[i+l,.i])/(k4+k5+k6) • • -^5 0 



«cj;o-r«fflr4 (H8 S7) . 
[0 078 ] Ta*>%. Hiff^HSiS 1 1 ttffltRHrS 

sh^5*>*«ei/ (i8S8) . Gffimmm<DttMi 

[0 07 9] -Ttttofe. SB 2©3St6JI5ffirW:, »0>}SIH 



* [0 08 0 ] Ltc&^X. m2<oms&BM'v^ mi® 

r& r>r re 1 [i , -j-i] ic [i-i.i] £ *7c<o»fefi8£iDfe 
tt««cRT«ai (H3 S 6 ) j tf^HiftS. 

[0 08 1 ] a*y, »2©SBfijgffirtt, ^friswass 
5:oit^icc , [i+i,i]^4 9fcj;oriMtiU ^2 
j&sjsK 9 3zoii-&tcc' [i £5$ 5 o cc d: -o r 3?tb l r 

«T©*ft3^fiE0S£oi»^. :£4 9tecfct>*:£ 
5 0 fC <fc r>rc [i+l,.i]te J^G' [i ,.i+l]^rgCHiLr 



(HV[i JLDNCiJl^CO.O) (HV[i+l l .i+l] I DN[i+l,.i+l])=CO l 0) 



£7jVrJ§«CN£*ffll»r, S4 9^S5 0<Digi**tf ^ 
3W535pCt>«£ (H3 S4. S S 6 &Ct@^T& > 
«fot^W c©«k^cC«S«f 5BRK:fl§c>S*&« 
tt, ^cDffip^^mmL/ct^Sr^r^UiEurfe 

[0 08 2] Sfcfc, B«a5L/t*3Bte?eSr«, SSiS 

r , S4 9 5 0 CD?H#^rff 5 fr&fr<Dm& (S3S 30 
4, ^8 S 4^S 6^C*B^*r5) «T^tt^^, CCD 
<fc5fc«Stt. K«a(ttttft^rJg»Hw©*tfflc>rfT 

[0 083] ate, »3(3onssfl?fi8"c». ¥-m{t$m<D 
ttm±te&m&±ux, ^tomm9BMififtt>ti* ±x<d 

c i «c £ 1 x » 6 ti £ »K^-ria<RK:*f u r ?f 5 c i 
fersrs. »3oja^«o^ft»att, Siflt 
rto>^r©iBK«:*ror?f^rfeai^, 

Cv[m,n]=|G[m t n]-G[m 1 n-l] j + |G[m,n]-G[m ( n+l] | 

4-|G[m-l,n]^[m-l,n-l] | + |G[m-l,n]-G[n>-l f n+1] | 
+ |G[m+l ( n]-G[m+l,n-l] | + |G[m+l,n]-C[ro4-l,n+l] I 

Ch[m,n] = |G[m,n]-G[m-l,n] | + |G[m,n]-G[m4l,n] | 

+ |G[m,n-l]-G[m-l f n-l] l + IGfni^-lJ-GCnH-l.n-l] | 
+ |G[m,n+l]-G[m-l t n+l] | + IGCra.n+ll-GOiH-l.n+l] | 

C45[m ( n] = |G[m,n]-G[m-l p rM-l] 1 4-|G[m ) n]-G[m+l ) rv-l] j 



★ !S*j«fc^»2<O^SBBjl8©ffi«[i P .l-i]«cffl«-r-SHi»- 

Octree, m^ft<D&mm^>7&i±?2>mm<D<fr$: 

[0 08 4] «T, »30WBP.«©»f^*iftWi"S 

a*, ccrd H9*#HabrjBflwe«ffl i lectin 
ate, i3 0!Mm i»#3l&i»bi»3fc«4. IS 

*3ii2, M#5i 3tc*tjfrr*. ®i«®aa5i 

5rf£ (HQS 1) o 

[0 08 5 ] ate, mQ S lOftLilliaiOiiUftJtii 
^. CCDi:^a^0iML<DMIitCteC^r, [m t n]fCtt, 

iafe<fctf»^©«(Ha*»mor, ffi^^Mi^T 

9 S 2) o 

[0 08 6 ] QOttffiSSIS 1 1 ffiWCra.nlCC 

te^-Sffi^CDSHKSCvCm.n], }t^^CDiI^KgCh[m t 
n] t Mfe 45ECfiTI»J©afHaC45 [m , n] te <fc &®1tol35ffi$ 
[^<DSfHgC135[m ? n]^:, 



3 



•S54 



(14) #M 2 0 0 2 - 1 5 2 7 6 2 

25 26 
+ |G[m-l,n]-G[m,n-l] l + IGCm.n+ll-GCm+^n] | ■ • -S5 5 
C135[m,n]=|G[m l n]-G[m-l 1 n-l] l+IGCm.nj-GCm+l.n+l] | 

+ iG[m-l ( n]-G[m,n4-l] l + IGDn.n-ll-Glm+l.n] j • * -^5 6 



[0 08 7 ] 

scoter, 

ICvtm^j-ChCm.nJI^Thl 

|Cv[m,n]-Ch[m ( n]|>Thl fro Cv[m,n] <Ch[m,n] 

|Cv[m,n]-Ch[m,n]|>Thl jfco Cv[m,n] ^Ch[m,n] 

[0 088] * fc, H^ilStS 1 1 ff S<E>BHifTh2 
|C45[m t n]-aL35[m p n] | ^Th2 



* <b«3EbrJg«DN[ mi n]K:0*SSb, 

|C45[m,n]-C135[m,n] |>Th2 T^O C45[m,n] <C135[m,n] 

lC45[m,n]-C135[m,n] |>Th2 /PO C45[m,n] ^Cl35[m,n] 

[0 08 9 ] «±«9J Ofc <fc -5 It k tSEtitiK<Ktt£j* 

T&i, Hi. Jg«H/[m,n](Offii}g«DN 

[m,n]CDfBi^, fticO-C*4a>S3fc4*uST5 (H9 
S3) . fit, SMMGSSl 1«, fgSHV[m,n]£fg 
»DN[m f n]i<Offi*SJtCC0-r*^»^ Ii[m,n]tcei 



^ 0 ±L^m^. $$&jjffimxm{ttmmM&-ofrtei> * 

G' [m,n]=(ia*G[m-l ) n-l]+k2'G[m+l,r^ 

+k5*G[m+l J n+l])/Ckl+k2+k3+k4+k5) •••S57 



n]fCtftJff"«-S®ilR©»ejffi^oet»||l€: k ai«[m-l ( n- 
1], [m+l.n-l], [m,n]. [m-l.n+l], [m+l,n+l]^:{i^T 

G ' [m , n] = (kl* G [m-1 , n-l] +k2 * G [m+i , n-1] +k3* G [m , n] ) / (kl+k2+k3) 



*#Jx.&£, kl~k5£>fil£ r kl=k2=k4=k5=L k3=4J iC&fc 

sFWfb*^ kl— k50<B^r Tia=k2=k4=k 

5=1, k3=12J tC^tn^Il^ 
[0 0 9 1 ] fcfc, G' [m,n]tt, 5^5 7 ttftx.T £TF<D 

^5 7 , cc«t^r#aLrfefti». 



•5C5 7 



7 'Klte^T. kl,k2,k3^i:b^i LTtt, ffiliU*. 30 
Tkl:k2:k3=l:2:lJ ^> Tkl: k2 :k3=l:6:lj <fc*3&5*x. 6 

«ffl|co*S*iUTi(USnsc , [i+i i .i]«. 

i]. [i,.i+i]Cc£t«-r4DB*<D»efiE»<De« 

?K&m<, ffi»[i+2,.i-i], [i+2,i+i](c{4^-r^iii 

G' [i.l+l]^ J^H[i-l,.iL 

*Jp«]D»Lr»UiL/r4>^i». 40 
[0 0 9 2 ] -r&fc^, *«W{c*5C>r. ^rifb^ilcD 

[0093] r*fc>^. »3<oHJfijfJSg-rt'i, ¥v#fb& so 



x<D&-, fjtft^ottaj&srffltut, ^tM^i*i 

[0 0 9 4] ftto, W3©**JI5«rcfri fc tBWR(Kt£« 
5 7 0iMff4tf ^*^53!p(0*!IS (H9 S 3 ttfg^ir&) 

«Toti^ii, ccDcfc^^j^i. «t»aiHtt^-r 
mmw<Dfrzm^-cif origin 

[0 0 9 5] »4©I65SJ&JB«, »3ft3ll4«c^ 

[0 0 9 6]/c/a, PC18tc», CD-ROM28 



(15) 

27 

>xh-;^nw5^it^ 0 tto^, pc is 

[0 09 7] «T. H 1 *#RSUr»4<DHi»&JI8©tt 

ffftttwr*. tr, «w>7iit »ff»2 4*^ 

fi#&SSP2 2 T-mfc<DT-fa ^«-«MMf #JfcS n/cp 
-^ilt. Si««!»&flSl lfclgtj&T*. Btf««kffl« 1 
IB«»^¥flMfc«ffl*l»<IB»»ffl (mtf, rffiJE-^ 

U*7- K 1 6«:iE»£*i£. 

[0 0 9 8] actc, VF-fc-rf 5 1 »fESG2 4 4^ 20 

Lt^^'J^- F 1 6 3&>6H^tH-T. ^OT, CO* 5 

1 9^t/tPC 1 8Wt^», 

[0 0 9 9] PCI 8rt©^EI^OCPUW, CCD* 5 

=y Aco^ff cc j: ^xmmmm^w-mitmmmy t>tittm 

[0 1 0 0] feLhi^b/t^tc. »4©3IS63K«"C 

¥»ft»S) 4PC1 8GC*^-cff ^Cimi. ft 
*>\ PC 1 8rtCD^FH7S<DCPUtt, gJifcLfc*^® 

£\ f(D^^»J*- F 1 6*>6Hi«r-£*R*ttiU 
«ri$l//cOBfl^ffi^n^A4^TLrfeftl^ 
[0101] PC 1 8rt©^H7n©CPU«, * 

t^7i <Dm&&!Mm 1 1 -c»iiffl^a^^»{tjffiii** 
tf^n/ciij^^- zxcb-^xio. zom&f—ztfi. p 
c 1 8^<o^iicaLxB^<onm(otc^mit&i^ 

?'o ^ASrHtTLTfefili. 
[0102] 

[*?8<Djft»] fiUitSiWLfcJr^cc. 91*31 i*$*tfHI so 



#82002-152762 

2S 

>m 1 4«cffitR<D#S9!li* Saai^i^giii^cD^i2ic 

[0103] bftjfi->x* m&Mi* mtm3. m&m 

5. «*3111, IS3R3B1 4&^LM«3H1 6CCEtS<D 

tt, «BH3R*J±CF*aiB*«:iB«-rSHi*3Wr*e 
^©fe»**JBl»T¥»ft*m\ BI*3B4*jJ:cfl« 

-ecDi®^ cc K&ir s mm & 5 fejjs#<E>fe«*i £ jb t > 

[0104] i««3H8(ClBiEO«9B». «fffl*:f¥5¥» 

[0105] f»*3g 1 2*5*tf»3»3B 1 3 Ki£iS<DJfcBJ 
^S^(Dfeff?R^^?f{b4ff ; 5 0 *©/ctf>, 

[0 10 6] Ltc&~>X, m^m2. !»*«4, lt*S 

6. B5R3a8^LH«311 0. If*3ll2, WjWII 
3tesg«<D*WCj:titf, ¥tf{bCC^L/-Cili^$:*D^ 

[0 1 ] m^^7^^C0#^^n ^ ^it^S. 

[ a 2 ] sr i cDHttjBj»*s ctc/^2 ©iBtejgffltc *$ w 5 

H<£* 7 s - ^ (0afiJE^CE)IE5»J «r.^ T IS T A S . 



(16) 



29 

[06] (HV[i , i] ,DN[i .iJDOffitcSFtfB-rsilSllHtt^ 

[09] *3cc>|lttB«8tctei;-tsIB««ifflfflJ©ifrff7a 

1 *g^# ^ ^ 

1 0 A/D«»» 

1 1 Hjfif&SOSSfl : 
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1 2 

1 4 EEffi/fiUfiSIS 

1 5 St^!j®£/a;S|i 

16 y*y#-K 

17 y^e >;^- Fffl^>7x-xs 

18 PC (M--y^-jWn>faL-dr) 

19 j*SM>*:7 *-*SB 

2 0 

2 i 

22 r^a^ft^sas 

2 3 £ A 5 > ^*JiSlSB 

2 4 fftfEflS 

2 5 

26 TA^ysA 

2 7 :/ll>* 

28 CD-ROM 
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